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Section 1 Introduction and Summary

1.1 introduction

The City of Richmond (City), capital of Virginia, is located astride the James River along the Falls of the
James as shown on Figure 1-1. The City provides public wastewater collection and treatment services for
the City and immediately adjacent areas in Henrico and Chesterfield Counties.

The City has a land area of about 38,000 acres and a population of about 210,309 persons. The
wastewater collection and treatment facilities serve a population of about 216,000 persons.

The older central part of the City was built with combined sewers and areas outside the combined sewer
system (CSS) area are served by separate sanitary and storm sewers.

114 Combined Sewer System - General

The City’s CSS comprises approximately 12,000 acres or about 32 percent of the City. The area served
by combined sewers is shown on Figure 1-2.

In May of 2013, two CSO locations were separated and removed from the list of active CSOs. The two
locations are:

e (SO 002, Orleans Street
e« (SO 003, Nicholson Street

There are now 26 combined sewer overflow points (CSO outfalls as listed in Table 1-1).

The CSS areas and individual CSOs are shown on Figure 1-3.

112  Combined Sewer System - Facilities and Operation

A system of intercepting and trunk sewers links the separate and combined systems with the Richmond
wastewater treatment plant (WWTP). This system is shown on Figure 1-4. There is a mechanical or
hydraulic control regulator structure at cach CSO. Typical regulator arrangements are shown on Figures
1-5 and 1-6, respectively, for mechanical and hydraulic designs. Each regulator diverts all dry weather
tlow (DWF) to the WWTP. During wet weather events, each regulator diverts flow in excess of DWF to
capture combined flow for treatment to the extent pos:31ble Each CSO regulator facility has capacity to
divert to the intercepting sewer for conveyance to the WWTP for complete treatment well in excess of
three (3) times DWT,

The CSS also includes a 45.0 mg retention facility on the Shockoe Creck CSO Area. This facility
(Shockoe Retention Basin) captures the first 45.0 mg of combined sewer wet weather flow and provides
complete screening for flow rates greater than 5000 cfs (3232 mgd). In May 2003, the Hampton/McCloy
CS0 Retention Tunnel was placed on tine (Division 4 and 5). This facility (Hampton/McCloy CSO
Retention Tunnel) captures the first 7.2 mg of combined sewer wet weather flow in the Hampton/McCloy
CSS basins with complete screening. The WWTP is designed to empty retained flow from the retention
basin and tunnel within 48 hours following after CSO treatment conditions cease to exist and treat the

I-1
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retention basin flow plus collection system flow to permit limits. A location plan of the wastewater
treatment facilities, Shockoe retention facilities, and Hampton/McCloy CSO Retention Tunnel is shown
on Figure 1-7 and a diagram of the WWTP is shown on Figure 1-8. A diagram of the Hampton/McCloy
CSO Retention Tunnet is shown on Figure 1-9.

11.3 VPDES Permit

On March 21, 2005, the Office of Permit Support (OPS) of the Virginia Department of Environmental
Quality (VDEQ) issued VPDES Permit No. VA0063177 authorizing the Richmond WWTP to discharge
into the James River in accordance with the effluent limitations, monitoring requirements and other
conditions set forth in the permit. One of the conditions stipulated in the permit requires that the City
must conimue to implement and document operation and maintenance activities relative to the combined
sewer overflows (CSO) and their effects on receiving water quality and shall submit an annual report by
March 31st of each year documenting the following:

B  Modeled results of the aumber and volume of overflows for each CSO outfall based on measured
storm event data for the previous calendar year.

M Results of the Shockoe Creek and James River Monitoring performed in accordance with the
permit. :

B A summary of action taken during the previous calendar year for meeting the nine minimum
controls.

114  Nine Minimum Controls

The City’s VPDES permit includes the following nine minimum controls:

USEPA Nine Minimum Controls VPDES Permit No. 9063177 -

Proper Operations and Maintenance Permit; Part E.1.a.

Maximize Use of Collection Systern for Storage | Permit; Part E.1.b.

Review and Modify Pretreatment Requirements | Permit: Part E1.c

Maximize Flow to the POTW for Treatment Permit; Part £.1.d.

Eliminate Dry Weather Overflows Permit: Part E.1.e

Control Solids and Floatables in CSOs Permit: Part E.1.f and local program

Pollution Prevention Permit: Part E.1.g and local program
Public Notification ™~ S - Permit Part E.1.h and local program
Monitoring Permit Part E.1.i

This feport documents the City’s continued efforts to monitor and sample Shockoe Combined sewer area,
to update both SWMM model and PULSEQUAL model, and to comply with the nine minimum controls.
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1.2  Summary

The CSS is administered by the City’s Department of Public Utilities (DPU) who reports to the Chief
Administration Officer. DPU staff is also supplemented by the use of private contractors. A
memorandum of understanding (MOU) was prepared and distributed in February 1998 to all responsible
agencies to assist the Division of Wastewater Treatment (DWT) to comply with VPDES Permit No.

0063177. The MOU outlined the nhine minimum controls required by the permit, identified various City
agencies and associated individuals responsible for implementing and documenting the nine minimum
controls and formalized a reporting procedure to be used for centralizing the records for the preparation of
an annual report. The MOU was utilized in completion of this annual report. The City’s activities and
programs have been documented in detail in the following sections of this report and are summarized in
Table 1-2.

1-3
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Table 1-1

List of 26 CSO Outfalls
City of Richmond, Virginia

. CS0O
. Number | Combined Sewer Overflow Name Receiving Water
Hampton Street CSO Area
19 Hampton Street James River
33 Shields Lake Dooleys Branch
McCloy Street CSO Area
20 | McCloy Street l James River
Northside James River Park CSO Area
7 Byrd Street James River
9 6 th & 7th Streets Haxall Canal
10 Gambles Hill Haxall Canal
11 Park Hydro James River
Southside James River Park CSO Area
15 Canoe Run Jamnes River
16 Woodland Heights James River
17 Reedy Creek James River
18 42nd Strest James River
40 CS80-1 Out/SSIRP James River
Shockoe Creek CSO Area
6 Shockoe Creek James River
34 19th & Dock Street Richmond Dock Canal
Wastewater Treatment Plant CSO Area
14 Stockton Street Manchester Canal
21 Gordon Avenue James River
Gillies Creek CSO Area
2 Orleans Street / Removed as of May 14, 2013 James River/Removed
3 Nicholson Street / Removed as of May 14, 2013 James River/Removed
4 Bloody Run Gillies Creek
5 Peach Street James River
24 Gillies & Varina Streets Gillies Creek
25 Briel Street & Gillies Creek Gillies Creek
26 Gov't Rd. and NSRR Gillies Creek
28 Williamsburg Road Gillies Creek
31 Oakwood Cemetery Stony Run
35 29th & Dock Sireets Richmond Dock Canal
39 Gov't Road and Gillies Creek Gillies Creek
Hilton Street CSO Area
12 Hilton Street Almond Creek
Count: 26

14
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Table 1-2
Summary of Nine Minimum Control Measures

2 CONTROL. .-
Proper . C80 control structures (e.g. regulaters and tidegates) inspected and PM'd. once per month
Operatiou and | * Pumping Staticns inspected, screenings removed and PM'd. daily
Maintenance . Regular program of sewer flushing
Maximize . CS0 regulator controls set to optimize storage in interecpting systent
Use of . Shockee Retention System (55mg) serves about 8,000 acres ofCSS and captures 2n average ofabgut 1,416 ing ol'cnmbincdvsc_wcr
Collection Eg;vmammally (abaut 43.1 percent) of the total that would otherwise overflow. Retained flow receives complete treatment within 48
SYStem for . Approximately 25,000 feet of sewer ate relined annually to reduce KL
Storage . WWTP influent pumping adjusted during wet weather events to (il intercepting system to level of lowest overflow
. Tide gates adjusted and repairs reade to control tidal intrusion
. Public and private facilities required to instal? stormwater storage in combined sewer area
. Floodwall pumping stations include excess flow holding ponds to maximize storage during flood periods
Review and . Pretreatment ordinance and program in effect
MOdlfy Pre- . CS0 modeling and analysis does nol show any impacts that might be aitributed to nondomestic soutces
treat t . Several industries retain storinwater during wet weather events and control releases after the event to stay within pipe capacities
Rea II.IC!'I ; . Discharge of water treatment plant residuals to the €85 is stopped during wet weather evenis
equirements
Maximize . Treatment rates at POTW are increased during wet weather events
. POTW has high flow treatment plan designed to convey in excess of twice DWF through complete treatment during wet weather
Flow to the events
POTW for . Retention facilities are emptied within 48 hours following a wet weather event
Treatment . Retained flow receives complete treatment to penmnit limits
Eliminate Dry | » Combined sewer diversion system design has capacity to convey in excess of 3 times DWF to WWTP
Weather . Diversion facilities inspected regulacly and PM'd to insure they are in proper working order
Overflows . Pumping statio!ts are mf)nitorenfl to detect any DWOs caused by clogging or equipment malfunction
. Shockoe retention facility continuously manned
(DWOs) . DPU maiutains a 24-hour on-call tean responsible to respond to reported DWOs
. No new combined sewers constracted inside or outside of the existing C35 area,
Control of . Coatinucus screening provided at Shockoe retention facility for over 2/3 of C8§
Solid and . gczlv. t':ombined sewer conveyance system (under construction) equipped with continuous sclf-cleaning solids and floatables capture
cilitics
Floata.ble A . Solids and ffoatables captured are remaved at source ot conveyed w WWTP for removal
Matenials in . Increased screening during leaf seasow/leaf pickup twice per season
CS0s . Regular litter and annual frec citywide Hitter cleanup programs
. Repular sireet cleaning and downtown sidewalks scrubbing programs
- Regular annual caich basin cleaning program
Pollution . DPU has a regular public education program with ficility tours including advice on proper disposal of substances (e.g., household
Prevention wastes, leaves and use of fertilizer)
. Adopt a street and Clean City business awards programs
. Pretreatment progtam includes awareness programs that encourage industrial waste reduction through recycling and improved
housekeeping
. DPU operates and maintains a seplage receiving station
. Ordinances designed to prohibit entrance of any substances that may impair or dainage the function and performance of collection
and treatment systems
Public * C80 control facilities under construction are expecfed to reduce overflows at public use/access areas of James River to an average of
Notification from {) to 1 per year with remaining overflows expected in winter months {e.g. high river flows, little public activity). If greater
80 exposure is subsequently identified, signs to be posted are evaluated for installation.
. Numercus public meetings and hearings have been held to provide the public information and obtain public input on the CSS, CSOs
and control program
. Community meetings have been held to inform local groups con proposed control facilitiss
. Local press coverage of CSO program developments is continuing
Monitoring . Conduct flow monitoring and wet weather overflow sampling for the Shockoe Creek outfall (006) combined sewer area once per
permit cycle. Report is provided to VDEQ.
- A twice weekly and wet weather event instream monitoring/sampling program will be corducted on the Fames River for dissolved
oxygen, temperature, pH and fecal coliform once per permit cycle.
. A complete SWMM based (sewer overflow model, 30M) hydrantic mode] has been created for the C35. A CS50 impact model has
been developed for the tidal James River (PULSEQUAL). Both wodels will be updaled and verified using the monitoring and
sampling data once per permit cycle.

1-5
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Section 2 Combined Sewer Overflow Characterization

21 General

A sewer overflow model (SOM) of the Richmond combined scwer system (CSS) was created for the
1988 CSO Study and was upgraded in 2002 to the EPA SWMM model in the Combined Sewer Overflow
(CSO) Study, Long-Term CSO Control Plan Re-Evaluation, Final Report — January, 2002. The model
has been revalidated with information obtained from the Shockoe Creck monitoring program.

The SWMM model was updated for 2011 to include improvements to 9 CSO areas. The improvements
include partial or complete separation of combined sewer areas, new solids and floatables control
regulators with increased intercepting capacity, and increased inline storage. The SWMM model was
updated for 2013 to include improvements to 2 CSO areas. The SWMM meodel was updated for the CSO
areas below:

CSoO D ; Type
2 Separation; Qutfall Eliminated
3 Separation; Outfall Eliminated

Results of the modeled predictions for 2013 are summarized in Tables 2-1 and 2-2 and as follows:

Prediction
Item for CSS
Total Precipitation - inches 53.68
Total Overflow Volume - MG 2875
Numbers of Rainfall Events
Predicted to Result in an Qverflow 73
Average Overflow per Event - MG 39 39

2-1
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Table 2-1
Summary of Precipitation and Modeled CSO Occurrences for 2013
City of Richmond
Rainfall Rainfall
Date (inches) cso ™ Date (inches) cso '
1/1/2013 0.03 no CSO 6/29/2013 0.12 CS0O occurred
1/1/2013 0.23 CS0 occurred 6/30/2013 0.18 CS0 occurred
1/6/2013 0.03 no CSC 7/1/2013 0.45 CS50 ocecurred
1/11/2013 0.03 no CSO 71212013 0.15 CS80 occurred
1/14/2013 2.34 CSC oceurred 7/2{2013 0.15 CSQ occurred
1M16/2013 1.58 CSO occurred 77312013 0.21 CS80 occurred
1/25/2013 0.12 CSO occurred 7/8/2013 0.18 CS0 occurred
1/28/2013 0.21 CS0 occurred 71102013 1.96 CS0 occurred
1/31/2013 0.76 CSO occurred 7H12/2013 0.44 CS0 occurred
217/2013 1.18 CSO occurred 7/13/2013 0.04 no C50
2/11/2013 0.05 no C8O 713/2013 0.14 CSO occurred
2M13/12013 012 CS0 occurred 7/121/2013 1.2 CSO occurred
2/16/2013 0.18 no C8O 712212013 0.15 CSOQ occurred
211912013 0.1 CS0O occurred 712512013 0.04 no C80
212272013 0.25 C50 occurred 712812013 0.01 no CSO
2/24/2013 0.01 no CSO 7128/2013 0.62 CS0 occurred
2/26/2013 0.73 CSO occurred | 7/29/2013 0:01 no CSO
31512013 2.51 CSO occurred 713172013 0.41 CS0 occurred
3/12/2013 0.79 €SO occurred 811213 0.65 CS0 occurred
3/16/2013 0.1 no CS0O 8/6/2013 1.39 CS0 occurred
3/16/2013 0.33 CSQO occurred 8M10/2013 0.45 CS0 occurred
31712013 0.73 CSO0 occurred 8/14/2013 0.03 no CS0
312172013 0.01 no CSO 8/17/2013 1.1 CS0 occurred
312412013 0.77 CS0 occurred 8/21/2013 0.02 no C50
3/31/2013 0.33 CS0 occurred 8/23/2013 1.78 CS0 occurred
4/4/2013 0.85 CSO0 oceurred 812712013 0.01 no CSO
412/2013 0.2 CS5QO occurred 8/28/2013 2.07 CSQ occurred
411212013 0.04 no CSO 9/1/2013 (.06 no CSO
411572013 0.04 no CSO 91212013 0.48 CSO occurred
4/19/2013 0.7 CSQ oceurred 912112013 0.85 CSO occurred
4/23/2013 0.04 no CSO 10/7/2013 0.9 no CS0O
41282013 0.99 ' CSO oceurred 10/9/2013 2.74 CS0 occurred
4/30/2013 0.02 no CSO 10102013 0.11 no CSO
5/6/2013 0.91 CSO occurred | 10/11/2013 0.19 CSO occurred
5712013 0.16 CSO cceurred  § 10/13/2013 0.26 CS0 occurred
5/8/2013 0.44 CS0 occurred 10/119/2013 0.03 no CSO
5/11/2013 017 no CSO 10/23/2013 0.01 no CSO
5/16/2013 0.03 no C8O 10/30/2013 0.01 no CSO
5/18/2013 0.53 CSO occurred 11/7/2013 0.07 no CSO
5/19/2013 0.22 CSO occurred 11/16/2013 0.29 CS0 oceurred
5/20/2013 0.03 no CSO 111712013 0.12 C80 oceurred
5/23/2013 0.01 no CSO 112672013 2.58 CS0 occurred
6/2/2013 0.31 CSO occurred 12/4/2013 0.06 CSO occurred
6/3/2013 0.01 no CSO 12/5/2013 0.05 CS0 occurred
6/7/2013 2.67 CS0 occurred 121712013 0.36 CSO occurred
6/8/2013 0.44 CSO occurred 121812013 1.34 CS0 occurred
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6/10/2013 0.05 no CSO 12/10/2013 0.24 CS0 occurred
6/10/2013 0.29 CS0 occurred | 12/14/2013 0.98 CSO occurred
6/13/2013 0.62 CS0 occurred | 12/17/2013 0.46 CSO occurred
6/17/2013 0.17 CS0O occurred | 12/22/2013 0.67 CSO accurred
6/18/2013 0.75 CS0 occurred | 12/23/2013 0.6 CSO occurred
612212013 0.43 CSO ocourred | 12/29/2013 1.35 CSQ0 occurred
6/26/2013 0.29 CSQ0 occurred
[ Total Precipitation: 53.68 I Total CSO Occurences 73

(1} €50 Oceurred indicates a discharge at ane or more outfalls; No €SO indicates no discharge at any outfall.
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Table 2-2

Summary of Modeled CSO Frequency and Volume for 2013
City of Richmond, Virginia

2013 OVERFLOW SUMMARY :

cso i : ' E
Number  BasinName  FREQUENCY VOLUME (MG)
7 |Byrd 2 0.26
9 6 th & Tth St. 0 (.00
10 Gambles Hill 2 1.40
it Park Hydro 5 8.66
19 Hampton-NY 5 14.85
20 McCloy 3 3.58
33 Shields Take 1 0.20
SUBTOTAL 28.95

15 Cance Run 3 11.30
16  [Woodland 1 0.04
17  |Reedy Cr. 0 0.00
18 42nd St. 1 0.04
40 CS0-1 Out/SSIRP 60 163.36
SUBTOTAL 174.74

6 Shockoe 76 2,314.69
34 19th & Dock 63 69.23
SUBTOTAL 2,383.92

14 Stockton St. 20 39.29
21 Gordon Ave. 74 167.74
SUBTOTAL 207.03)

2 Orleans 14 0.66
3 [Nicholson 14 (.48
4 Bloody Run 48 16.68
5 Peach St 3 0.54
24 Gillies & Varina 38 14.87
25 Bricl & Gillies Cr. 39 10.04
26 Gov't Rd. & NSRR 8 1.77
28 WBurg Rd. 15 4.64
31 QOak'Wd Cem, 7 3.22
35 29th & Dock 2 0.38
39 Gov't Rd. & Gillies 44 21.086)
SUBTOTAL 74.35

12 Hilton St. 24 | 6.29
TOTAL CSOs (MG) | 2,875.27
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Section 3 Monitoring of Shockoe Creek Outfall and James River

31 General

The City has implemented monitoring of the CSS for wet weather and dry weather flows. The program
includes flow measurement and sampling. Additionally, the City has a river sampling program.

CSS and dry weather monitoring are conducted for the Shockoe Creek CSQO area.

River monitoring is conducted in the tidal and non-tidal sections of the James River.

3.11  Shockoe CSO Monitoring Program

The plan for Shockoe CSO monitoring program is divided into two phases and was included in the
Appendix 3-1 of the Combined Sewer System Annual Report for 1997, The results of Phase 1 of the
monitoring program were summarized in Appendix 10-2 of the CSS Documentation Report on NMC dated
December, 1996. An operating plan for Phase 2 was also presented in the same Appendix. Summaries of
data collected in the Shockoe CSO Outlet Monitoring Program are submitted to DEQ through Progress
Reports.

The sample collection for the monitoring program for Phase 2 is complete. The existing Shockoe CSO
monitoring station was utilized to collect samples along with a new sampling facility at the Richmond
Wastewater Treatment Plant on the Gordon Avenue Sewer. The Gordon Avenue Sewer is the next largest
combined sewer in the City after the Shockoe Basin. The Combined Sewer Overflow (CSO) Study, Long
Term CSO Control Plan Re-Evaluation, Final Report — January, 2002 contains the data analysis of water
quality for Phase 2.

The City, as part of the current VPDES permit, has conducted sample collection for the monitoring
program in the Shockoe CSO Sewershed to compare results with the earlier monitoring data referenced
above. A final report for the monitoring program was issued on March 22, 2010.

3.1.2  James River Monitoring Program

The City continued the river sampling program that was initiated in September 1996. PULSEQUAL, a
CSO impact model for the tidal James River prepared earlier, is being updated and verified using the river
sampling program included in Appendix 3-2 of the Combined Sewer System Annual Report for 1997. The
sample collection for the James River monitoring program for Phase 2 is complete. The Combined Sewer
Overflow (CSO) Study, Long Term CSQ Control Plan Re-Evaluation, Final Report - January 2002
contains the data analysis of water quality for Phase 2.

The City as part of the VPDES permit has conducted sample collection for the monitoring program in the
James River to compare results with the earlier monitoring data referenced above. A final report for the
monitoring program was issued on March 22, 2010.

3-1
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Section 4 Proper Operations and Maintenance

41  General

The Wastewater Treatment Plant and Operations Support divisions of the Department of Public Utilities
are respounsible for proper operation and maintenance of the CSS. Continued measures for implementing
proper O&M of the CSS are summarized in this section.

There are approximately 40 City and contract employees assigned to the CSS for sewer inspection, sewer
construction and repair, sewer flushing and catch basins/inlets cleaning. These City and Contract O&M
crews spend time performing operation and maintenance activities on the CSS. The CSS represents about
32 percent of the total sewered area in the City and the time dedicated to the CSS shows that the City
assigns a high priority to O&M of the CSS.

Total annual sewer system expenditures for 2013 Capital Improvement Projects and O&M Projects were
approximately $16,740,000,

411 CSO Control Structures — Operations and Maintenance

The City owns and maintains tide gates, regulators and CSO outfalls for CSO control. There is a regular
schedule for inspection and maintenance of each structure. The schedule of performance of the City’s
O&M program is as follows:

Maintenance Record
inspectio in
CSO Control Structures n interval Appendi
Tide Gates (3) '
Gordon Ave. Preventative )
Stockton St. Monthly Monthly Maintenance 41
Shockoe ‘
Dry Weather Regulators {31) Preventative

Monthly Monthly 4-1

Wet Weather Regulators (10) Maintenance

CSO Outfalls (28) Monthly | Monthly | freventatve

Major repairs deemed necessary at the monthly inspection are initiated by work order. The repairs are
scheduled and needed parts are ordered. Major repairs may be handled by the City’s maintenance
department or by outside contractors depending upon the complexity of the repair.

4-1
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412  Pumping Stations

The City owns and maintains three pumping stations. There is a regular schedule for inspection and
maintenance. Equipment inspection, screen cleaning and debris removal are part of the regular activities.
Information concerning the City’s Pumping Stations O&M program is summarized below:

Pump Station [ o) Vaintonance | Recordin
Interval )
Douglasdale (on CSS) 7.5 13.0 2.2 Daily 4-2
Hampton (on CSS) 0.9 1.7 0.4 Daily 4-2
Upham Brook 8.6 13.0 0.3 Every Other Day 4-2
DW - Dry Weather

413  Sewer Flushing and Cleaning

The City cleans and flushes its sewer lines at least annually, but cleans some of the lines more frequently
than once per year as necessary to prevent grease and solids build-up. In 2013, the City cleaned over
244,672 linear feet of sewer lines. Debris removed during flushing and cleaning is landfilled. The City
alsc inspects sewer lines with a video camera. In 2013, the City CCTV’d over 185,714 lincar feet of
sewer lines. The City owns and operates its own video equipment and also supplements its own forces
with CCTV contractors. Documentation of the City’s Sewer Flushing and TV program is shown in
APPENDIX 4-3.

414  Catch Basin Cleaning
The City has approximately 30,000 catch basins within the City limits. This year, 2,527 were cleaned
with City vacuum trucks. The City cleans approximately 1,000 catch basins in the central area more

frequently on roughly a quarterly basis. Documentation of the City’s Catch Basin Cleaning program is
shown in APPENDIX 4-4.

41.5  Dry Weather Flow Study

The City has conducted a dry weather flow (DWF) study. The purpose of the study was to establish the
sum base infiltration/inflow (I/T} and dry weather flow for compliance with permit limits derived from
wasteload allocation evaluations. The resuits of this study provided bases to separate dry weather and wet
weather conditions and establish when wet weather events exist in the CSS. A methodology to account
for variances (increases or reductions) in DWF is currently being developed.

416  Safety and Training Programs

The City conduets regular training programs in work procedures and safety. The programs were

-summarized in Appendix 2-3.of the Combined Sewer.System Documentation Report.on.Nine Minimuw-—— . ____.

Controls dated December, 1996,
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Section 5 Maximize Use of Collection System for Storage

5.1 General

The CSS was operated (o retain combined flow during wet weather conditions. In 2013, the City treated
all flows retained in the CSS to permit limits in the WWTP. A diagram of the wastewater and combined
sewer system is shown on Figure 5-1. This system includés retention basins for storage and also utilizes
intercepting sewer capacity for storage. Local retention facilities provide additional stormwater storage.

5141 Retention Storage

As shown in Figure 5-1, existing retention facilities in the Shockoe and Hampton-McCloy CSO arcas are
part of the long term CSO control plan. The Shockoe facilities serve about 8,000 acres of the CSS and
comprise a 35 MG retention basin with upstream storage of about 10 MG in diversion structures and arch
and box sewers. The Hampton-McCloy Retention Tunnel serves about 1,012 acres of the CSS and
comprises a 7.2 MG retention tunnel.

51.2  Intercepting Sewer Storage

The lower sections of intercepting sewers conveying flow to the WWTP are located at elevations below
the lowest CSO overflow elevation (Shockoe overflow at El, +1.00). Sewers and estimated storage are
summarized below:

Intercepting Sewer [()ii:gll'[eetse)r ;Ie'l%fgos(?ézg Storag&‘%a)pacity

Lower Goodes Creek 72 10,905 261
Twin River Crossings 66 1,100 0.39
Hull Street 60 2,700 0.40
Southside CSO Conveyance 90 4,650 | 1.54
Shockoe 96 2,700 1.02
Gillies Creek ; 60 2,500 0.37
Northside CSO Conveyance © 96, 84, 60 2,850 0.89
' southside CSO Conveyance stores CSS to an elevation of 10.0 feet

@ Northside CSO Convevyance stores CSS to an elevation of 16.0 feet

un
—
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913  Stormwater Storage

As shown on Figure 5-1, there are holding ponds located adjacent to the Brander Street and Gordon

Avenue pumping stations. These ponds are part of the Richmond floodwall system and are designed to

retain stormwater. There are other local stormwater holding facilities on the CSS. Examples are as
follows:

B Parking lot stormwater retentions - DPU Operations Building
B Stormwater retention - State Archives Building
B Industrial Stormwater Retention as described in Section 6.1.1.

514  Sewer Relining

The City conducts an exlensive annual sewer relining program to reduce I/1. The City lined 39,980 feet of
sewer in 2013, Documentation of the City’s Sewer Relining Program is summarized in APPENDIX 5-1.

5.1.5 Other

Other measures implemented to maximize storage are summarized as follows:

B Tide gates are routinely inspected and repaired to reduce tidal intrusion (see Section 4 - Proper
Operations and Maintenance). The Shockoe gates were replaced in 2013.

B Ordinance prohibiting connection of roof leaders to the sanitary sewer was presented in Appendix
3-1 of the Combined Sewer System Documentation Report on Nine Minimum Controls dated
December 1996.

5-2
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Section 6 Review and Modify Industrial Pretreatment Requirements

6.1 General

The City administers an industrial pretreatment program as required by its VPDES permit. The City’s
Industrial Pretreatment Ordinance was included in Appendix 6-1 of the Combined Sewer System
Documentation Report on Nine Minimum Controls dated December, 1996.

6.1.1 Storm Water Retention

The following industries retain storm water on site during wet weather events and control releases until
after the event for treatment to permit limits at the WWTP:

industry Name Locatioq..'f. o

Sanoco Praducts Company Commerce Road

BP Products North America Commerce Road
Citge Petroleum Corporation Maury Street
First Energy Corporation Maury Street

Magellan Terminals Holdings, L.P. East First Street

Richmond Terminal
Transmontaigne Terminaling Commerce Road

Each industry is issued an Industrial User Permit which includes a section on Discharge of Stormwater.
A typical Industrial User Permit was included in Appendix 6-2 of the Combined Sewer System
Documentation Report on Nine Minimum Controls dated December, 1996.

6.1.2 Water Piant Residuals

The City’s water treatment plant residuals are being dredged, dewatered, and disposed off site by a city
contractor. The city dredge is used sporadically and at levels well below the maximum permitted rate and
treated at the wastewater treatment plant.

6.1.3 Industrial impact

CS0 modeling and wastewater sample analysis do not indicate any impacts attributed to non-domestic
resources.

6-2
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Section 7 Maximize Flow to the POTW for Treatment

71 General

The City has continued its program for maximizing flow to the WWTP during wet weather conditions.
Essential elements of the program are summarized below:

B The CSS is designed to permit diversion in excess of three (3) times DWTF to the WWTP as noted
on Table 7-1.

B Flow stored in the Shockoe Retention System and the Hampton-McCloy Retention Tunnel is
treated at a rate of no less than 75 mgd and the system is emptied within 48 hours after CSO
conditions cease to exist.

W Treatment rates at the WWTP are increased during wet weather conditions.
B Flows of at least 75+ mgd at the WWTP are treated to permit limits.

Table 7-1
CSO0 Regulator Diversion Capacities

EST. DWE " REG Cap?

Designation mgd myd

Northside James River Park CSO Area

007 Byrd Street 0.06 3.50 58.3
008 Sixth Street 0.09 3.32 36.9
009 Seventh Street 0.05 1.30 26.0
010 Gambles Hill 0.23 1.90 8.3
011 Park Hydro 0.65 14.33 22.0

Southside James River Park CSQO Area

015 Canoe Run 0.89 5.54 6.2
016 Woodland Heights 0.15 1.83 122
017 Reedy Creek ' 0.40 9.98 25.0
018 42nd Street 0.26 1.24 48

Hampton Street CSO Area

033 Shields Lake 0.08 11.38 1423
019 Hampion St

019a Hampton St & Colorado Ave 0.58 .86 1.5
0190 Hampton St & New York Ave 0.58 5.67 9.8

7-1
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‘ ol
‘Designation EST.OWF' | REGCAP? | .. CAP P_l
_ _ ‘ - DwW

McCloy Street CSO Area

020 McCloy Street 0.40 4.87 12.2
Manchaster CSO Area

014 Stockton Street 0.69 17.00 246

021 Gordon Avenue 1.22 6.24 51
Gillies Creek CSO Area

a02 Oricans-SlreotiRermoved 2:80 4-85 HF

003 Misholsor-StrestiRemoved 9.08 a.84 18.2

004 Bloody Run 0.20 3.48 17.4

005 Peach Street 0.04 5.23 1558

024 Gillie & Varina Streets 0.25 2.30 9.2

0257 Briel Street & Gillies Creek 0.40 3.90 9.8

026 Gov't Road & NSRR 0.22 2.40 10.9

028 Williamsburg Road

028a Williamsburg Road & Hatcher St 0.027 222 82.2

028e Carlisle & Orleans 0.06 0.84 14.0

031 Oakwood Cemetery 0.38 20.0 526

035 29th & Dock Streets

035a 25" & E Main 0.05 4.51 90.2

035b 25" & E Cary 0.05 2.03 40.6

039 Gov't Road & Gillies Creek 0.30 3.2¢ 10.7

Shockoe Creek CSO Area

006 Shockee Creek 16.75 51.00 30

034 19th & Dock Streets 0.29 5.25 18.1

Hilton Street CSO Area

012 - Hilton Street 1 020 | 2.20 IR

! Estimated average daily dry weather flow,

2 Regulator diversion-capacity-to-intercepting sewer-without overflow:- Revised per-model-in-Combined-Sewer-Overfow-Study-———-—
(CS0O), Long-Term CSO Control Plan Evaluation, Final Report, January 2002 and completed Phase IiI CSO Projects including
solids and floatable control regulator projects for CSO 024, 025, 026, 039, 012 and 031 and Maury Street Separation Project
(which closed CSO 013 outfall in 2011} and the Orleans Street and Nicholson Street projects, which closed CSOs 002 and 003
in May, 2013.
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The Richmond Wastewater Treatment Plant is being upgraded to comply with the existing Richmond
VPDES Permit limitations and the new nutrient waste load allocations. During the upgrades many
existing processes are affected by the sequencing of the work. The City has been operating, to the
maximum extent and duration practical, its WWTP to provide treatment to flow rates above 50 MGD.

7-3
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Section 8 Eliminate Dry Weather Overflows

8.1 General

The CSS retention and diversion facilities and pumping stations are regularly maintained (sce
Section 4 - Proper Operations and Maintenance) to prevent dry weather overflows. The Shockoe
retention facilities are continuously mamned. The Hampton-McCloy Retention Tunnel is operated
remotely from the WWTP with regular inspections.

The CSS diversion facilities are all designed to convey to the WWTP flow rates that are substantially in
excess of dry weather conditions as shown in Table 7-1.

Blockages or other circumstances can result in dry weather discharges from the CSS. Some discharges
may occur occasionally in the system or at combined sewer outfalls as a consequence of blockages or
damaged properties and are reported in accordance with the VPDES permit.

The City maintains an “on call” team of maintenance personnel to respond to blockages or other
occurrences that could result in dry weather discharges. The “on call” team responds to incidents relayed
by duty personnel. "On call" maintenance personnel have been trained in maintenance and corrective
action procedures required for CSS retention and diversion facilities and pumping stations.
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Section 9 Control of Solid and Floatable Material in CSOs

9.1

General

Measures implemented to control solid and floatable material in CSOs are summarized as follows:

‘The Shockoe Retention Facilities and the Hampton-McCloy Retention Tunnel provide continuous
mechanical screening. The Shockoe Retention Facilities provides screening for over two-thirds of
the CSS. The Hampton-McCloy Retention Tunnel screens an additional 1,012 acres of the CSS.
Estimated average annual overflow for the CSS was summarized in Table 7-1 of the CSS
Documentation Report on Nine Minimum Controls dated December, 1996. The Shockoe
Retention Facilities screen approximately 58 percent of the total flow generated in the CSS.

The construction of the Northside and Southside James River Park CSO conveyance facilities are
completed and include flotation or stilling chambers and/or static screens along with baffles to
capture solid and floatable material. The material captured is transferred to the intercepting
sewers for removal at the WWTP.

The Hampton-McCloy Retention Tunnel for the McCloy and Hampton CSOs is equipped with
solid and floatable capture chambers. All flow captured in the retention tunnel is screened prior to
transfer to the WWTP.

All flow captured in retention facilities in 2013 was transferred to the WWTP for complete
treatment.

All increase in flow received at the WWTP during wet weather events in 2013 (e.g. all flow above
the nominal DWF of 45 mgd) received complete treatment.

Screening operations at the Shockoe Retention Facilities are increased during leaf season.

The City’s Department of Public Works continued to conduct a loose leaf collection program. The
program is summarized in APPENDIX 9-1. The City's packaged leaf and yard waste program was
combined with regular household waste collections afier May, 2000.

The City’s Department of Public Utilities continues to document a regular catch basin cleaning
program. See Section 4, Proper Operations and Maintenance.

The City’s Department of Public Works continues to document regular litter control program. See
Section 10, Pollution Prevention.

The City’s Department of Public Works continues and document regular street cleaning. See
Section 10, Pollution Prevention.

The foregoing programs provide capture and removal of solid and floatable material that would otherwise
be discharged at CSO outlets during wet weather events.
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Section 10 Pollution Prevention

10.1

General

Pollution prevention programs and currently ongoing activities performed by the City are summarized as
follows:

The WWTP conducts periodic facility tours for public groups, (e.g., grade and high school classes,
civic and environmental organizations, college classes, medical groups, Girl and Boy Scout
troops). On each tour the plant treatment process and the combined sewer system are explained.
Proper disposal of household wastes, leaves, and use of fertilizer are also reviewed during tours.
Two tours were conducted in 2013. Documentatton of the City’s facility tours is shown in
APPENDIX 10-1.

The City’s Adopt-a-Spot/Street program recognizes citizens, civic, and merchant agsociations for
maintaining areas of the City. Over 38 areas have been adopted. Documentation of the City’s
Adopt-a-Spot/Street program is shown in APPENDIX 10-2,

Industries are required to retain storm water onsite during wet weather events for later release to
the WWTP for treatment (see Section 6 - Review and Modify Industrial Pretreatment
Requirements).

The City continues to operate a septage hauler dumping station at Brander Street Pumping Station.
The septage hauler connects his tank truck to the dump station and septage is metered as it 1s
unloaded. Septage is screened at this station and all waste flows to the WWTP for treatment to
permit levels. The Environmental Compliance Officer at the Richmond WWTP maintains a list of
haulers and typical surcharge volume data. A new septage hauler dumping station was completed
in 2011 and is now in operation.

The City collects trash from waste baskets located around the City daily. Documentation of trash
collection is shown in APPENDIX 10-3.

The City conducts a street cleaning program, which removes over 15,750 tons of debris during
street sweeping of over 17,060 lane miles of the City’s streets. See APPENDIX 10-4 for
documentation of this activity.

The City has contracted to private agencies a regular schedule of street scrubbing in the downtown
area.

The City of Richmond hosted a dedication for a new household hazardous waste facility on March
3, 2008 at the East Richmond Road Convenience Center. Disposal of househeld hazardous waste
items was open to City of Richmond residents only (no businesses). Household hazardous waste
items accepted are solvents, paints, fuels, propane tanks, car fluids, batteries, cooking oil. The East
Richmond Road Convenience Center at 3800 East Richmond Road accepts household hazardous
waste from 7:00 a.m. to 4:30 p.m. weekdays and from 9:00 a.m. to 2:00 p.m. on Saturdays.

The City has a Pet Waste Collection program in the James River Park-Reedy Creek area.
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Section 11 Public Notification

11.1  General

During preparation of its long term CSO controf plan (Project D-1 from 1988 CSO Study), the City
conducted an extensive public notification and participation program. Following adoption of Project D-1
by City Council, the Study was reviewed by the Virginia Department of Environmental Quality (VDEQ).
During VDEQ review, the Virginia Water Control Board (VWCB or Board) held several public
meetings/hearings on the proposed plan and in March, 1989, the Board approved the City’s long-term
CS0 control plan.

Over the course of public notification and involvement, hundreds of people were made aware of the CSS
and efforts being made to control wet weather situations. Principal public agencies and interest groups
actively involved in the process included the following:

Richmond City Council

Richmond Departments of Public Utilities and Parks
Virginia Water Control Board

Virginia Department of Environmental Quality
USEPA, Region III

Falls of the James Scenic River Advisory Committee
Chesapeake Bay Foundation

Environmental Defense Fund

Lower James River Association

Southern Environmental Law Center

Neighborhood and Recreational Groups

1111 CSO Warning Signs

Twenty-two (22) of twenty-eight (28) CSOs were predibted to discharge, on an average, more than once
per summer and therefore, each of them required a CSO warning sign per the VPDES permit. These
signs were erected, and are maintained by DPU, Wastewater Division.

11.1.2  CSO Control Plan Public Notification and Participation

The program conducted by the City was diagramed on Figure 11-1 and is summarized in Appendix 11-1
of the CSS Documentation Report on Nine Minimum Controls dated December, 1996.
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11.1.3  Regulatory Agencies Public Process

Public activities and involvement during regulatory agency review and approval process leading to
implementation of the City’s CSO control plan was diagramed on Figure 11-2 of the Combined Sewer
System Annual Report for 1997,

During 2013, the City participated in the following meetings with regulatory agencies:

| Subject
DCR TMDL — Chesapeake Bay

TMDL — James River Bacteria
o Water Quality Standards Coordination
Virginia DEQ Integrated Planning

James River Chlarophyll A Study

C30 Program Review
Corps of Engineers Flood Wall Review
Shockoe Bottom Drainage

11.1.4  Community Meetings

The City meets with local community (neighborhood) groups on an as needed basis to provide
information on activities involving CSO control projects. During 2013, the City_held the following
Citizen Input and Community Meetings:

9/14 /2013 — Household Hazardous Waste Collection — Hazardous Waste
9/26/13 — St Albans Church - Storm Water Credits

10/15/2013 — Bellemeade Church — Instalf Rain Barrels

10/22/2013 — Citizen’s Academy — Storm Waler Education

10/27/2013 - Bluff’s Condominium Group — Pet Waste

10/28/2013 — Forest Hill Bliley Neighborhood Assn. - Storm Water Credits
11/11/2013 —Mosby Tenet Assn. - Pet Waste, Illicit Discharge

11/12/2013 — Cherry Garden Civic Assn. — Storm Water Education
11/21/2013 — Brookberry Civic Assn. - Storm Water Credits

12/5/2013 — Unity Civic Assn. - Storm Water Credits

12/9/2013 — Hickory Hill Civic Assn. — Pet Waste, Iilicit Discharge, Pet Waste
12/13/2013 — Blessing of the Animals -- Pet Waste

9/4/2013 — Richmond Animal Control — Pet Waste

~8/15/2013 — COR Storm Praining Cleaning=TRecycling, [Hlicit Discharge -
8/25/2013 — COR Storm Praining Cleaning — Recycling, Illicit Discharge
1/10/2013 — Lucille Brown Middle School - Storm Water Education

20242013 = Richmond-Animal.Control =.Pet Waste. S —

2/5/2013 - VCU Students — Storm Water Education, [llicit Discharge
2/3/2013 — 2™ Precinct MPACT Meeting - Storm Water Education
2/22/2013 — COR Health and Safety Fair - Storm Water Education
10/12/2013 — Reedy Creek Coalition - Storm Water Education
8/11/2012 — Watermelon Festival - Storm Water Education

11-2



City of Richmond, Virginia
Department of Public Utilities
VPDES Permit Mo. VA 0063177

Combined Sewer System Report for 2013
9/20/2013 — Oktoberfest — Storm Water Education
9/21/2013 — Children’s Hospital Run - Storm Water Education
10/3/2013 — Carytown Wine and Food Festival - Storm Water Education

11.1.5 Local Press Coverage

Newspaper coverage of the CSS is ongoing. Examples of public information being provided were
summarized in Appendix 9-2 of the CSS Documentation Report on Nine Minimum Controls dated
December, 1996. The City’s webpage documents coverage at its “News Releases and Videos™” page
focated at: http.//www.richmondgov.com/PublicWorks/NewsReleasesVideos.aspx.

11.1.6  CSO Overflow Reporting

The City maintains a program that enters monthly rainfall data into the City’s dynamic hydrologic model
of the city’s sewer collection system. The model can predict CSO events due to rainfall by [ocation,
magnitude and duration of CSO events. The City provides the model results, presented in tables and
charts, which are uploaded monthly to the City’s CSO webpage. The CSO webpage also provides charts
of historic data for each CSO location, along with the current data. The information provided can assist
the public with event planming. The 2013 graphs of the overflow frequency by month for each CSO
overflow point are shown in APPENDIX 11-2.

11.1.7 CSO Public Noftification:

The City maintains a web based notification of CSO events in real time based on rainfall readings.
A citizen can subscribe to the notification on the City’s Department of public utilities web site. CSO
notification was sent to the registered e-mail addresses of citizens.

11.1.8 €SO Web Animation:

The City maintains a 3D visual graphic presentation of the major components of the combined sewer
collection system for the purpose of public education. The 3D graphics are animated and narrated to
describe to the viewer the dynamic process of collecting and managing combined sewer flow. The
animation shows the viewer sources of combined sewer including residential and rainfall dependent
inflow and infiltration. The animation demonstrates the fundamental operation of a sewer flow regulator
and how a CSO can occur. Specific facilities within the City’s collections system are highlighted,
including the Hampton/McCloy CSO Retention Tunnel and the Shockoe Retention Basin and Outfall,
The City’s 100 year floodplain is also featured as an animated segment.

The 3D visual graphic presentation is available to the public through the City’s CSO webpage. The direct
link is: http://www .richmondgov.com/PublicUtilities/projectCombinedSewerOverflow.aspx. The
animation is presented in short, easily viewed segments. The webpage includes an interactive map that a
visitor may click on to display different segments of the animation. This interactivity invites a visitor to
view the animated segments in a specific order or allow the visitor the flexibility to view whichever
segment they choose. The City uploaded this to the City’s CSO webpage in 2009.
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Section 12 Meonitoring

12.1  General

The City of Richmond installed 7 sewer flow meters and 2 rain gauges during the Shockoe CSO
Monitoring Program. The City of Richmond has initiated a sewer flow monitoring program that includes
14 additional sewer flow meters and 4 additional rain gauges. The 4 rain gauges and 10 new sewer flow
meters have been installed as of March 2013. The remaining meters are slated for installation by 2015.
When installation has been completed, the city will have 21 flow meters and 6 rain gauges collecting data
on a continuous basis.

See Section 3, Monitoring of Shockoe Creek Outfall and James River, for details relative to the Shockoe
SO Monitoring program and James River Sampling and Monitoring program.
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